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Incorporating both water quantity
and quality considerations in urbanizing watersheds.
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EXICUTIVE SWMOARY

Hydrologic Rodeling is usety) for local communities to evaluate the
effects of Planned 2oning on streamflow within a watershed.
Urbanization, if left unchecked, can cause detrimental impacts to a
vatercourse. These infects include increased Peak flows, reduced
baseflow, channel erosion, elimination of pools and riffles, less
diverse fish and aquatic comaunities, increased vater temperatures,
increased gsoi} erosion and increased Pollutant 1oads to the
watercourse. Some of these impacts are due to the increased volume
of runoff which results from urbanigation and its associated paving
and land use changes. Other impacts are due to the increased

pollutants apa Sediments which vash off impervious areas and
construction sites.

A hydrologic nodel was developed which divided the Bear Creex
Watershed into 19 subvatersheds. Based on land uge and soil
information from each -uhwatcrshod, the model develops flows from each
area. These flows can be combined at various locations to represent
a4 composite runose hydrograph. with this model, the land use for a
subwvatershed can be changed and the potential impact on dowvnstreans

flows can be evalua + The wmodel can 4180 be used to evaluate
regional retention sites.

The model was used to evaluate vhat affect potential urbanization

wvould have on peak Sstreanflows in Bear Creek. Three scenarios were
evaluated: : <

1) Existing 1ang use cornditions using 1978 land use
intpmtion;

2) Puture 1land use assuming % acre residentia}
development throughout the vatershed;

3) PFuture land use assuming 75% % acre residential
d.volopunt, 25% open space.

The scenarios vere modeled assuming no retention/detention
requirements. The 2-year, 25-year and 100-year 24 hour rainfall
events were used with the model. Mode] results down to waddel) Creek
{(da = 29 Square miles) are summarized below:

% Acre 75% % Acre
4278 Conditiong DRevelopment 253 Open Space
2=yr, 100-yr, 2=Yr, 400-yr, ris's o 100-ypr,
Bear Creek
u/s of Waddell
Creek, DA = 29 mi? 360 cfs 1750 560 2300 420 1950




If no rotontion/dotontion requirementa were imposed with the full &
acre development, the above comparison indicates that there would be
a4 30% increase in Peak flows produced by the 100-year rainfall and a
60% increase in flows produced by the 2-year rainfall. This increase
in flow would cauge additional flooding and channel scouring which
would affect the quality of the creek. S8ome of the individual
subwatersheds wvhich vere meadov had flow increases of 2-3 times. The
reason for this {s that vith sandy soils in a meadow condition mogt
of the 2-year rainfall infiltrates into the s0il. The Bajority of the
soils in the Bear Creek watershed are sandy or sandy loams which Reans

flows produced by 2 year rainfall. pven though these increases are
less than the ful} development Scenario, they may still be large
enough to cause channel erosion. A stream tends to reach a stable
condition based on a given flow regime. Once those flows are Altered
due to dovolop-.nt, the stream wiij] become larger to handle the
increased flows. In this low density development scenario, the on-
site and upland erosion control pPractices are important in keeping
additional sediment out of Bear Craeek. There is currently a lot of
sediment builqg up in the vicinity of Egypt Valley Road. ts source
is unknown. Maintaining a greenbelt along the stream would alsc help
to keep additional iment ocut of the stream, as well as help
preserve habitat values and vater temperatures.

Sone states and communities across the country have

retention/detention requirements to Beet both wvater quantity and

quality concerns. Many Michigan communities have regulations dealing

with increased water quantity caused by urbanization, byt very few

have addressed retention/detention requirements to dea) wvith water
rder




In order to address vater quality concerns, several things can be done

wvhich are often Called Baest Management Practices (BMP's). Some of
these are listed below.

1) Provide a buffer or greenbelt along all streans,
drains, wetlands and lakes. Requirements for
buffer widths vary from 25 to 200 feet (on small
streans, vater temperatures Bay increase 1.5° p per

2) Maintain as Buch vegetation and green area as
possible. (Stream temperaturaes may increase .14° p
per 1% ilporviousncu).

3) Use grassed svales instead of curb and gutter.

4) Disconnect dovnspouts from severs,

5) Use sediment sSusps in storm sewvers.

6) Provide shade for retention/detention ponds and
their inlets and Outlets.

7) Restrict development in onvironuntany sensitive
areas.

8) Possible use of cluster development which ninimizes
the disturbed area. '

$) U:c strict soil erosion controls at construction
sites.

10} Avoid clear cutting a development site all at once.
Do the construction in a staged manner, stabiljize
one area before moving on.

11) Use a sediment basin at construction sites.

recent Maryland study suggested that a basin volume
sized at 3600 ft3/acre be used.

12) Provide retention/detention for small rainfall
svents up to the 2-year stornm. ‘




1} The'runoff ig directed to an intiltration basin or
trench with no outlet. The water infiltrates into
the ground within 72 nours. In order for this
Rethod to be used, the infiltration rate of the
underlying soils should be .52 inches/hour. Most
of the soils in the Bear Creek Basin are sands and
sandy loams which should meet thig requirement.
The bottom of the basins should be 4 teet above the
seascnally high ground vater tabls. Infiltration
provides for the highest removal of pollutants in
the runoff ang Causes the least impact on
increasing stream teaperatures.

2) The runoff is directed to an extended detention or

Typical dry detention basins vith an open pPipe at the bottom vhich
allows everything to flow out does very littie for water quality.
Infiltration basing and retention/detention ponds can be designed to

handle both vater quality and wvater quantity concerns.
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